Nuclear collisions which produce a high p T prompt photon offer a useful way to study the dynamics of the hot, dense medium produced in these events. Being colorless, photons are not influenced by the hot, dense medium. Thus, the outgoing photon serves as a tag of the initial parton flavors, and measures the initial parton p T before it is quenched by passage through the medium. In 2015, ATLAS sampled 0.49 nb −1 and 26 pb −1 of Pb+Pb and pp data at 5.02 TeV, respectively, with a high-level photon trigger that selects p T > 25 GeV photons with high efficiency. The larger prompt photon cross-section and integrated luminosity with respect to 2.76
Introduction
Jet production in nucleus-nucleus collisions with a high p T prompt photon offers an opportunity to study the energy loss of energetic partons traversing the hot, deconfined medium created in these events [1, 2, 3, 4] . At leading order, the photon and the jet are produced back-to-back in the azimuthal plane, with equal transverse momenta. Measurements of prompt photon production in Au+Au collisions at the Relativistic Heavy Ion Collider (RHIC) [5] and Pb+Pb collisions at the Large Hadron Collider (LHC) [6] have confirmed that, since photons are not strongly interacting, their production rates are not modified by the medium [7] . Thus, photons provide an estimate of the kinematics of the parton produced in the initial hard-scattering before it has lost energy through interactions with the medium, and also provide a sample enriched in quark-initiated jets, relative to those produced in typical QCD hard-scattering events. This work reports a study of photon+jet correlations [8] in the √ s NN = 5.02 TeV Pb+Pb and √ s = 5.02 TeV pp collision data samples recorded in 2015 with the ATLAS detector at the LHC, with integrated luminosities corresponding to 0.49 nb −1 and 26 pb −1 , respectively.
The ATLAS experiment [9] is a multi-purpose particle detector with a forward-backward symmetric cylindrical geometry and nearly 4π coverage. This analysis uses primarily the inner detector, the calorimeter and the trigger system. The centrality of the collisions is estimated event-by-event using E Pb T , the transverse energy measured in the FCal, a liquid-argon sampling calorimeter covering 3.2 < |η| < 4.9 located on either side of the interaction point. The high-level trigger system was configured with an online photon p T threshold of 30 GeV and 20 GeV in the pp and Pb+Pb running, respectively, and required that the candidate passed a loose set of criteria on the electromagnetic shower shape [10] . For the Pb+Pb datataking, the high-level trigger contains a version of the procedure used to estimate and subtract the underlying event contribution to the E T per cell measured in the calorimeter [6] .
Monte Carlo simulations of √ s = 5.02 TeV pp photon+jet events were used to study the performance of the ATLAS detector and provide the reference distributions for the pp and Pb+Pb measurements. The Pythia 8 generator [11] with parameters chosen to reproduce observables in data according to the A14 tune [12] and NNPDF23LO parton distribution function (PDF) set [13] was used to generate event samples with a generator-level photon in the p T range from 50 GeV to 280 GeV. For all event samples, generated events were passed through a full Geant 4 simulation [14, 15] of the ATLAS detector under the same conditions present during data-taking.
The photon reconstruction and selection procedure follows that used by ATLAS for the previous measurement of prompt isolated photon production in Pb+Pb collisions [6] , and corrects the calorimeter energy in each cell based on the techniques developed for jet reconstruction in the dense heavy ion environment [16] . The "tight" photon identification is based primarily on shower shapes in the calorimeter, with the selection criteria optimised for the conditions expected for the 2015 proton-proton data. An isolation variable, E iso T , is defined as the sum of the E T of calorimeter cells subtended by a cone of size ΔR = 0.3 around each photon candidate. The final photon selection required candidates to pass the tight identification criteria and to be isolated according to E iso T < 3 GeV in pp collisions, and 8 GeV in Pb+Pb collisions, reflecting the larger underlying event fluctuations in the larger collision system. In addition to the tight photons, a backgroundenhanced ("non-tight") set of photon candidates, which preferentially arise from neutral mesons in jets, was selected by requiring that they fail at least one out of a set of four of the nine shower shape criteria.
The jet reconstruction and underlying event determination and subtraction procedures closely follow those used by ATLAS for jet measurements in pp and Pb+Pb collisions at √ s NN = 2.76 TeV [17, 18] , and are summarised in Ref. [16] . Corrections were applied for known deficiencies in the jet response, for differences relative to the algorithms used in pp collisions, as well as for expected differences in the primary parton composition. Photon+jet events in Pb+Pb and pp collisions are initially selected for analysis by the high-level triggers described above. The presence of a reconstructed vertex in the inner detector is required in both datasets. Photons are required to have p T > 60 GeV and |η| < 2.37, excluding 1.37 < |η| < 1.52, while jets are required to have p T > 30 GeV and |η| < 2.1. To suppress multi-jet topologies, signal photon+jet pairs are required to have Δφ > 7π/8. The set of photon+jet pairs in data contains a combinatoric contribution from the correlation of a high-p T photon with jets unrelated to the photon-producing hard scattering (in Pb+Pb collisions) and from dijet pairs in which the photon or neutral meson in one of the jets has been erroneously selected as a prompt photon (in pp and Pb+Pb collisions). These backgrounds are subtracted using data-driven methods.
After background subtraction, systematic uncertainties on the measured distributions have been estimated to account for several potential uncertainties, which can be categorised as arising from the uncertainty in the jet energy measurement, in the photon identification and energy measurement, and in the background subtraction procedure. Five sources of uncertainty are related to the jet energy measurement: the baseline uncertainty on jet energy measurements in pp collisions [20] , cross calibration, jet energy resolution, jet energy scale, flavor composition and flavor response. Four sources of uncertainty are related to the photon identification and measurement: the choice of the photon isolation selection, the precise definition of non-tight photons, photon energy uncertainty, and the factorization of identification and isolation axes in the purity calculation. The photon purities are also varied by their statistical uncertainties. While the E Pb T is reweighted to match that observed in the data, the simulation also is reweighted to match the E Pb T distribution for minimum bias Pb+Pb events. Figure 1 compares the measured distributions in pp and Pb+Pb collisions to those made with the Pythia 8 generator. In pp collisions, the x Jγ distributions are peaked at ≈ 0.9, have a tail at larger values of x Jγ , and feature a shoulder at smaller values of x Jγ . The shape of the distribution at small x Jγ results in part from the inclusive correlations of each photon with all of the produced jets in the event that pass selection cuts. No attempt is made to reject configurations where a single photon is balanced by multiple high-p T jets. Still, the simulation is able to describe the shape and overall yield of the pp data distributions. In each p γ T selection, the Pb+Pb data distributions are substantially modified with respect to the results of the simulation, in a manner that is consistent with a shift to lower values of x Jγ . The distributions have a different shape (they do not exhibit a clear peak within the visible x Jγ range), and the integrated yield of associated jets above the minimum x Jγ value is suppressed. This pattern of modification is indicative of a picture of parton-energy loss in the hot nuclear medium. It is noticeable that for the higher p T selections, e.g. 100 < p γ T < 150 GeV, the peripheral data is much closer to the simulation, suggesting that in photon+jet events, the fraction of energy lost may decrease with increasing parton p T .
Results
The azimuthal correlation Δφ is shown for all photon-jet pairs in Fig. 2 , for pp data and for Pb+Pb collisions as a function of centrality, all in four p γ T intervals. All distributions are normalized in the signal region Δφ > 7π/8. In some cases, the simulations do not describe the data at low values of Δφ, which may arise from the simulation containing a different relative contribution of direct and fragmentation photons, or from limitations of the leading order parton-shower approach in these specific kinematic regions. However, an overall preservation of the back-to-back nature of the photon-jet correlation is observed. 
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Conclusions
These proceedings present a study of photon+jet angular and momentum correlations in √ s NN = 5.02 TeV Pb+Pb and pp events with 60 < p γ T < 200 GeV photons. The measured quantities are compared to the analogous quantities in simulated photon+jet events overlaid with minimum-bias Pb+Pb events. The per-photon distributions of the back-to-back jet-photon p T balance, are observed to be significantly modified in Pb+Pb collisions, both in their total yield and shape. These modifications are consistent with a scenario in which initially-produced partons recoiling against a high-p T photon lose energy in the hot nuclear medium, but maintain a clear correlation with the original direction of the emitted partons.
